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DETAILED ACTION 

Claims 2 and 13 have been cancelled and will not be considered by the 
Examiner 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 3-4, 8, 10, 12,14-15 and 20 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Aarts et al (US 6,1 1 1 ,960). 

With respect to claim 1, Aarts discloses an audio-signal-processing apparatus 
comprising: a band-decomposition unit (fig. 9 #20A-20N), having a decomposition 
characteristic, operable to decompose a low frequency component of input-audio- 
signals into a plurality of frequency components that have different frequency bands 
based on the decomposition characteristic (col.9 ln.15-19); a harmonic-series- 
generating unit (fig. 9 #23A-23N) operable to generate a harmonic-tone component 
based on at least one of the plurality of frequency components (col.9 In. 1 1-12); and a 
composition unit (fig. 9 #26) operable to compound the input-audio-signals and the 
harmonic-tone component generated by said harmonic-series-generating unit, wherein 
said band-decomposition unit is operable to decompose the low frequency component 
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of each of a fundamental tone and harmonic-tones of the fundamental tone Initially in a 
same band such that each belongs to a different frequency band. The band- 
decomposition unit of Aarts functions to decompose the input signal into frequency 
bands of small bandwidths (ex.lOHz, see col. 9 In. 15-19), hence if the fundamental and 
harmonic tones of an input signal differ by at least lOHz, then the band-decomposition 
unit is operable to separate these tones into different frequency bands. (See "Response 
to Arguments" below). 

With respect to claim 3, Aarts discloses the audio-signal-processing apparatus of 
claim 1, wherein each bandwidth of the plurality of frequency components is defined 
based on a lowest fundamental frequency of a particular musical instrument. The 
audible frequency range of the human ear is roughly 20Hz-20kHz, therefor the lowest 
perceivable fundamental frequency of a musical instrument would be around 20Hz. 
Aarts discloses that the lowest frequency band-pass filter (fig. 9 #20A) passes signals at 
a low frequency comer of 20Hz; hence the decomposition characteristic of the band- 
pass filter is defined by the lowest fundamental frequency of a musical instrument 
perceivable to the human ear. Aarts also decomposes the audio signal into bandwidths 
of 1GHz, which is a relatively small margin of frequencies with respect to the audible 
spectrum. Such small bandwidths of frequency bands can easily related to a low 
frequency baseband of a particular musical instrument. 

With respect to claim 4, Aarts discloses the audio-signal-processing apparatus of 
claim 1 , wherein each bandwidth of the plurality of frequency components is defined 
based on a low interval limit (col. 9 in.15-19). 
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With respect to claim 8, Aarts discloses the audio-signal-processing apparatus of 
claim 1, wherein said band-decomposition unit comprises a band-pass filter (fig. 9 #20A) 
having a low cut-off frequency that is lower than a lowest fundamental frequency of a 
musical instrument (col. 9 ln.15-19). 

With respect to claim 10, Aarts discloses the audio-signal-processing apparatus 
of claim 1, further comprising a gain control device (fig. 9 #23A-N, fig.4 #34) operable to 
adjust a gain of the input-audio-signals and a gain of the harmonic-tone component 
generated by said harmonic-series-generating unit (col. 9 In. 11-15). 

With respect to claim 12, Aarts discloses an audio-signal-processing method 
comprising: decomposing a low frequency component of input-audio-signals into a 
plurality of frequency components that have different frequency bands based on a 
decomposition characteristic (fig.9 #20A-N, col.9 ln.15-19); generating a harmonic-tone 
component based on at least one of the plurality of frequency components (fig.9 #23A- 
23N, col.9 In. 1 1-12); and compounding the input-audio-signals and the generated 
harmonic-tone component (fig.9 #26), wherein said decomposing comprises 
decomposing the low frequency component of each of a fundamental tone and 
harmonic-tones of the fundamental tone initially in a same band such that each belongs 
to a different frequency band. The band-decomposition unit (fig.9 #20A-20N) of Aarts 
functions to decompose the input signal into frequency bands of small bandwidths 
(ex.lOHz, see col.9 ln.15-19), hence if the fundamental and hamionic tones of an input 
signal differ by at least lOHz, then the band-decomposition unit would separate these 
tones into different frequency bands (See "Response to Arguments" below). 
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With respect to claim 14, Aarts discloses the audio-signal-processing method of 
claim 12, wherein each bandwidth of the plurality of frequency components is defined 
based on a lowest fundamental frequency of a particular musical instrument. The 
audible frequency range of the human ear is roughly 20Hz-20kHz, therefor the lowest 
perceivable fundamental frequency of a musical instrument would be around 20Hz. 
Aarts discloses that the lowest frequency band-pass filter (fig. 9 #20A) passes signals at 
a low frequency corner of 20Hz; hence the decomposition characteristic of the band- 
pass filter is defined by the lowest fundamental frequency of a musical instrument 
perceivable to the human ear. Aarts also decomposes the audio signal into bandwidths 
of 10Hz, which is a relatively small margin of frequencies with respect to the audible 
spectrum. Such small bandwidths of frequency bands can easily related to a low 
frequency baseband of a particular musical instrument. 

With respect to claim 15, Aarts discloses the audio-signal-processing method of 
claim 12, wherein each bandwidth of the plurality of frequency components is defined 
based on a low interval limit (col. 9 ln.15-19). 

With respect to claim 20, Aarts discloses the audio-signal-processing method of 
claim 12, further comprising adjusting a gain (fig. 9 #23A-N, fig.4 #34) of the input-audio- 
signals and a gain of the generated harmonic-tone component (col.9 In. 11-15). 

Claim 1 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Klayman 
(US 6,285,767 81). 
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With respect to claim 11, Klayman discloses an audio-signal-processing 
apparatus comprising: a sum component output unit (fig. 8 #806) operable to receive 
input-audio-signals of a first channel (fig. 8 #802) and input-audio-signals of a second 
channel (fig. 8 #804) and output a sum component of the input-audio-signals of the first 
channel and the input-audio-signals of the second channel; a band-decomposition unit 
(fig. 8 #812-815), having a decomposition characteristic, operable to decompose the 
sum component into a plurality of frequency components that have different frequency 
bands based on the decomposition characteristic; a harmonic-series-generating unit 
(fig.8 #810) operable to generate a harmonic-tone component based on at least one of 
the plurality of frequency components (col.14 In. 37-50); a first composition unit (fig.8 
#824) operable to compound the input-audio-signals of the first channel and the 
harmonic-tone component generated by said harmonic-series-generating unit; and a 
second composition unit (fig.8 #832) operable to compound the input-audio-signals of 
the second channel and the harmonic-tone component generated by said harmonic- 
series-generating unit, wherein said band-decomposition unit is operable to decompose 
the low frequency component of each of a fundamental tone and harmonic-tones of the 
fundamental tone initially in a same band that each belongs to a different frequency 
band. (See "Response to Arguments" below). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Claims 5-7 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Aarts et al (US 6,1 1 1 ,960). 

With respect to claim 5, Aarts discloses the audio-signal-processing apparatus of 
claim 1 , however does not disclose expressly wherein a bandwidth of each of the 
different frequency bands is from 15 Hz to 50 Hz. Aarts discloses wherein the 
bandwidth is 10 Hz. At the time of the invention it would have been obvious to a person 
of ordinary skill in the art to increase the bandwidth of the band pass filters of Aarts to a 
greater range such as 15 Hz to 50 Hz, while still maintaining a relatively small 
bandwidth for the purpose of minimizing intermodulation distortion as taught by Aarts 
(col.9 ln.21-23). The motivation for increasing the bandwidth of the band pass filters of 
Aarts would have been to decrease the number of filters needed to cover the same 
range of low frequencies. This would ultimately lower the production costs of the circuit. 

With respect to claim 6, Aarts discloses the audio-signal-processing apparatus of 
claim 1 , however does not disclose expressly wherein a band width of each of the 
different frequency bands is from 15 Hz to 30 Hz. Aarts discloses wherein the 
bandwidth is 10 Hz. At the time of the invention it would have been obvious to a person 
of ordinary skill in the art to increase the bandwidth of the band pass filters of Aarts to a 
greater rahge such as 15 Hz to 30 Hz, while still maintaining a relatively small 
bandwidth for the purpose of minimizing intermodulation distortion as taught by Aarts 
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(col. 9 ln.21-23). The motivation for increasing the bandwidth of the band pass filters of 
Aarts would have been to decrease the number of filters needed to cover the same 
range of low frequencies. This would ultimately lower the production costs of the circuit. 

With respect to claim 7, Aarts discloses the audio-signal-processing apparatus of 
claim 1, however does not disclose expressly in the embodiment shown in figure 9 
wherein said band-decomposition unit comprises a low-pass filter operable to extract 
frequency components in a lowest register. Aarts discloses in the embodiments shown 
in figures 1,2,4 and 5, wherein a low-pass filter extracting frequency components prior 
to be processed by a harmonic generating unit. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to use the low-pass filter 
disclosed in figures 1 ,2,4 and 5 in the embodiment shown in figure 9. The motivation for 
doing so would have been to block any high pass signals from reaching the harmonic 
generating unit, thus eliminating unwanted distortions. 

With respect to claim 16, Aarts discloses the audio-signal-processing method of 
claim 12, however does not disclose expressly wherein a bandwidth of each of the 
different frequency bands is from 15 Hz to 30 Hz. Aarts discloses wherein the 
bandwidth is 10 Hz. At the time of the invention it would have been obvious to a person 
of ordinary skill in the art to increase the bandwidth of the band pass filters of Aarts to a 
greater range such as 15 Hz to 30 Hz, while still maintaining a relatively small 
bandwidth for the purpose of minimizing intermodulation distortion as taught by Aarts 
(col. 9 ln.21-23). The motivation for increasing the bandwidth of the band pass filters of 
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Aarts would have been to decrease the number of filters needed to cover the same 
range of low frequencies. This would ultimately lower the production costs of the circuit. 

With respect to claim 17, Aarts discloses the audio-signal-processing method of 
claim 12, however does not disclose expressly in the embodiment shown in figure 9 
wherein said decomposing comprises decomposing the low frequency component of 
the input-audio-signals into the plurality of frequency components that have the different 
frequency bands based on the decomposition characteristic with a low-pass filter 
operable to extract frequency components in a lowest register. Aarts discloses in the 
embodiments shown in figures 1,2,4 and 5, wherein a low-pass filter extracting 
frequency components prior to be processed by a harmonic generating unit. At the time 
of the invention it would have been obvious to a person of ordinary skill in the art to use 
the low-pass filter disclosed in figures 1,2,4 and 5 in the embodiment shown in figure 9. 
The motivation for doing so would have been to block any high pass signals from 
reaching the harmonic generating unit, thus eliminating unwanted distortions. 

With respect to claim 18, Aarts discloses the audio-signal-processing method of 
claim 12, however does not disclose expressly wherein a bandwidth of each of the 
different frequency bands is from 15 Hz to 50 Hz. Aarts discloses wherein the 
bandwidth is 10 Hz. At the time of the invention it would have been obvious to a person 
of ordinary skill in the art to increase the bandwidth of the band pass filters of Aarts to a 
greater range such as 15 Hz to 50 Hz, while still maintaining a relatively small 
bandwidth for the purpose of minimizing intermodulation distortion as taught by Aarts 
(col. 9 ln.21-23). The motivation for increasing the bandwidth of the band pass filters of 
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Aarts would have been to decrease the number of filters needed to cover the same 
range of low frequencies. This would ultimately lower the production costs of the circuit. 

Claims 9 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Aarts et al (US 6.1 1 1 ,960) "Aarts-A" in view of Aarts et al (US 6.961 ,435 B2) "Aarts-B". 

With respect to claim 9, Aarts-A discloses the audio-signal-processing apparatus 
of claim 1 .however does not disclose expressly further comprising a delay device 
operable to compensate for a processing delay between the harmonic-tone component 
and the input-audio-signals. 

Aarts-B discloses a delay device (fig.6 "TD6") operable to compensate for a 
processing delay between an input-audio-signal and a harmonic tone generator (fig.6 
"BD6")(col.4ln.6-18). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the delay device of Aarts-B in the invention of Aarts-A. 

The motivation for doing so would have been to compensate for the time delay 
imposed by the harmonic generating device, thus the input signal and the harmonic 
signals would be added in synchronization allowing for an appropriate representation of 
the original signal. 

With respect to claim 19, Aarts-A discloses the audio-signal-processing method 
of claim 12, however does not disclose expressly further comprising compensating for a 
processing delay between the generated harmonic-tone component and the input- 
audio-signals. 
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Aarts-B discloses a delay device (fig.6 "TD6") operable to compensate for a 
processing delay between an input-audio-signal and a hamionic tone generator (fig.6 
"BD6")(col.4 ln.6-18). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the delay device of Aarts-B in the invention of Aarts-A. 

The motivation for doing so would have been to compensate for the time delay 
imposed by the harmonic generating device, thus the input signal and the harmonic 
signals would be added in synchronization allowing for an appropriate representation of 
the original signal. 

Response to Arguments 

Applicant's arguments filed May 29, 2007 have been fully considered but they are 
not persuasive. 

With regard to independent claims 1,11 and 12, the Applicant argues that Aarts 
et al (US 6,1 1 1 ,960) fails to teach or suggest wherein the "band decomposition unit is 
operable to decompose the low frequency component of each of a fundamental tone 
and harmonic-tones of the fundamental tone initially in a same band such that each 
belongs to a different frequency band". The Examiner disagrees with this assertion. 
Harmonics are well known to be multiples of the fundamental frequency or tone (f) 
wherein the first harmonic is the fundamental frequency or tone (f), the second 
harmonic occurs at twice the fundamental frequency (2f), the third harmonic occurs at 
three times the fundamental frequency (3f), and so on. Aarts teaches that the band 
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pass filters #20A-N breaks the signal into bands of 10Hz bandwidths beginning with 20- 
30Hz, then 30-40Hz, etc. (col.9 In. 15-20). Here it can be clearly seen that if a 
fundamental tone occurs at the lowest audible frequency 20Hz, then the next possible 
harmonic (i.e. second harmonic 2f) would occur at 40Hz. The teaching of Aarts clearly 
decomposes these two frequencies (20 and 40 Hz) into two different bands, thus 
separating the fundamental tone from the harmonic tones. 

The same can be said with respect to the rejection of claim 1 1 in view of 
Klayman. Klayman's band pass filters are tuned to frequencies of 100 Hz, 150 Hz, 200 
Hz, and 250 Hz. Any fundamental tone occurring at these frequencies would have 
harmonics occurring at frequencies outside of the band of the fundamental tone, thus 
the band pass filters separate the fundamental tone from the harmonic tones. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason R. Kunr whose telephone number is (571) 272- 
0552. The examiner can normally be reached on M-F 10:00am to 6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571) 273-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-0552. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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